Yonezawa et a l.1 have recently studied hydrogen bonds between radicals and proton donors. The pre diction that the binding energy (hydrogen bond energy) is of a magnitude comparable to the value of the normal (closed shell) hydrogen bonded com plex has been made on the basis of semiempirical (INDO) calculations. There are some indications 2 that the INDO method overestimates the importance of the hydrogen bond and the aim of this work is to report results of a more sophisticated method. The Hartree-Fock-Roothaan and the unresticted HartreeFock method of Pople and Nesbet3 were used with the minimal basis set . Too large values for the binding energies were obtained in previous calculations (review article ref.
2) using the same minimal basis set. Two hydrogen bonded complexes (H2NO . . . H ,0 )" and (H2NO . . . H20) were investigated and only the comparision of them is reasonable. The geometry optimizations of the proton donor (H20) and acceptors (H.2NO, H2NO~) were done separately. The constituents were put together at 0 = 60° (for the molecular sheme cf. Table 2 ) and the distances 0 20 4 and 0 2H3 were varied only. Some sensitive indicators of the hydro gen bond strength are given in Table 1 . first complex (0.102 Ä) and very small (0.005 Ä) for the second one. This is in accordance with the other two quantities in Table 1 . The results of the population analysis (electronic charge density) are given in Table 2 . 
A particularly large change of the atomic charge on H.j from free (H20) to bonded proton is pre dicted. This change is much larger in the first com plex in spite of the fact that the flow of the elec tronic charge is from (H2NO)~ to H20. In the potential for the proton vibration in both species is given. A great difference in the form of the poten tials is observed. One can expect quite different IR (Raman) spectra of both complexes. This can be reflected in the width of the O-H stretching vibra tions since the potential of the first complex is much more anharmonic than that of the second one. As a result of this anharmonicity the ratio between the stretching vibrations OH/OD is more different from the ratio of the harmonic oscilator in the first case than in the second one. The second derivative of the potential at the minimum energy (harmonic force constant) is lower for the first complex and there fore the OH stretching vibration would be at lower wave numbers than in the hydrogen bonded radical complex. 1534-1535 [1973] ; received 21 July 1973) The ratio of the Larmor frequencies of 43Ca and 37C1 has been measured and a magnetic moment for 43Ca of ^(43Ca2+ in D20) = -1.315645 (7) /uy; has been calculated. 43Ca chemi cal shifts have been determined in aqueous calcium salt solu tions with 43Ca in natural abundance, also at low concentra tions. The latter result is interesting for 43Ca studies in bio logical systems. Introduction 43Ca, the only stable Calcium isotope which can be studied by the NMR-method, has a natural abundance of 0.129%. Therefore there exist no 43Ca NMR studies in natural abundance, although 43Ca is an interesting element in biological systems. A few studies in this area were done by Bryant1 with enriched material.
Jeffries2 has determined the nuclear magnetic moment of 43Ca, ju(43Ca) = -1.3152 (2) jUy by measuring the ratio of the Larmor frequencies of 43Ca and 2H in an aqueous solution of CaBr2 en riched to 68 percent 43Ca, with a paramagnetic cata lyst. With the optical pumping method, Olschewski 3 determined the nuclear magnetic moment on free 43Ca-atoms; the value is ja (43Ca) = -1 .3 1 5 37(60) juN .
We have done NMR measurements of naturally abundant 43Ca in aqueous solutions of CaBr2, CaCl2 and Ca(N03) 2 and have measured the ratio of the Larmor frequencies of 43Ca and 37C1 for cal culating a magnetic moment of 43Ca and for evalu ating a shielding constant4.
Experimental
Because of its low natural abundance and the spin 7 = 7/2, the 43Ca NMR signal has only a relative sensitivity of 8. aqueous CaCl2 solution. Within a measuring time of 48 minutes, a reasonable signal-to-noise ratio was achieved for solutions down to 0.5 molal. The chemical shifts were measured relatively to an external standard by the sample exchange techni que; the NMR signal of 43Ca in a 7.2 molal solution of CaCl2 in H20 was our external standard. The chemical shift is given by < 3 = Sample -Standard > a negative value means a shift to lower frequency in a constant field. Cylindrical samples of 10 mm dia meter were used, no bulk susceptibility corrections were made, since they are smaller than the other er rors. The temperature for all the measurements was (303 ± 3)K.
Chemical shifts of 43Ca
The dependence of the Larmor frequency of 43Ca was measured in solutions of CaCl2, CaBr2 and
